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$I’=\beta SI-\gamma I$ ,
$R’=\gamma I$ .
, 1905 12 17 1906 7 21
. , $S$ (Susceptible)
. , $I$ (Infected)
, $R$ (Recovered) .
, (S)\rightarrow (I)\rightarrow $(R)$
, Kermack-McKendrick SI $R$




. 1976 Hethcote Kermack-
McKendrick ,
. Hethcote SI $R$ .
$S’=b-\beta SI-\mu S$,
$I’=\beta SI-\gamma I-\mu I$ ,
$I$ $=\gamma I-\mu R$ .
Kermack-McKendrick SI $R$
. SI $R$ 2 $E_{0}$ $E_{+}$ ;
$E_{0}=( \frac{b}{\mu},0,0)$ , $E_{+}=( \frac{\gamma+\mu}{\beta}\frac{b}{\mu+\gamma}-\frac{\mu}{\beta},$ $\frac{\gamma}{\mu}$ ($\frac{b}{\mu+\gamma}$ $\frac{\mu}{\beta}$) $)$ .
SI $R$ Kermack-McKendrick .
SI $R$ ;
$\mathcal{R}_{0}=\frac{b\beta}{\mu(\gamma+\mu)}$
. , $\mathcal{R}_{0}\leq 1$
$E_{0}$ , $\mathcal{R}_{0}>1$ $E_{+}$ . ,
113































$S_{1\text{ }}I_{1}$ $S_{2\text{ }}I_{2}$
(1) 2 :
$E_{0}=(\overline{S}_{1},0,\overline{S}_{2},0)$ $E_{+}=(S_{1}^{+}, I_{1}^{+}, S_{2}^{+},I_{2}^{+})$ .
$E_{0},$ $E_{+}$ , $S_{j}^{+}(j=1,2)$
$S_{1}= \frac{\alpha_{1}}{\beta_{1}},$ $S_{1}= \frac{b_{1}}{\mu_{1}}$
(2)
$S_{2}= \frac{\alpha_{2}}{\beta_{2}},$ $S_{2}= \frac{b_{2}}{\mu_{2}}$
( 2 $\bullet$ ) 2 $\blacksquare$
$I_{1\text{ }}I_{2}$ 1 2
















$E_{0}=(\overline{S}_{1},0,\overline{S}_{2},0)$ $E+=(S_{1}^{+}, I_{1}^{+}, S_{2}^{+},I_{2}^{+})$ .
$E_{0},$ $E+$ $\overline{S}_{j},$ $S_{j}^{+}(j=1,2)$





















$E_{0}=(\overline{S}_{1},0,\overline{S}_{2},0)$ $E_{+}=(S_{1}^{+}, I_{1}^{+}, S_{2}^{+},I_{2}^{+})$.
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$E_{0},$ $E+$ $\overline{S}_{j},$ $S_{j}^{+}(j=1,2)$
$S_{1}= \frac{\alpha_{1}}{\beta_{1}},$ $S_{1}= \frac{b_{1}}{\mu_{1}}$
$S_{1}= \frac{b_{1}}{\mu_{1}}-\frac{\alpha_{1}}{\mu_{1}w_{1}}\frac{b_{2}-\mu_{2}S_{2}-\beta_{2}S_{2^{\frac{b_{2}-\mu_{2}S_{2}}{\alpha_{2}}}}}{S_{2}}$
(6)
( 4 $\bullet$ ) $O$ $\mathbb{R}_{+}^{4}$
$I_{1\text{ }}I_{2}$ $1_{\backslash }$ 2















$E_{0}=(\overline{S}_{1},0,\overline{S}_{2},0)$ $E_{+}=(S_{1}^{+},I_{1}^{+}, S_{2}^{+},I_{2}^{+})$ .
























$E_{0}=(\overline{S}_{1},0,\overline{S}_{2},0)$ $E_{+}=(S_{1}^{+}, I_{1}^{+}, S_{2}^{+},I_{2}^{+})$ .













(i) (iii) $II$ $(v)$
$(i)>(iii)>(v)$ ( 7 ) (i) (iii) (v)
7: (1)
2 (i)
(i) (ii) $I$ (iv)
8: (2)
(ii) (iv) (i)
( 8 ) 2
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